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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on May 31, 
2006 has been entered. 

The Examiner acknowledges receipt of Declaration under 37 CFR 1 .132 of the 
Applicant (Hiroshi Ogawa) of May 18, 2006. 

In the instant application the device claims 1,3-8,10,12,14 and 16 have been 
examined. 

The method claims 17 and 18 have been withdrawn. 

Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the 'thickness of at 
least two phosphor layers in the panel' as claimed in claims 1 and 14 must be shown or 
the feature(s) canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1 .121 (d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
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number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 
The following title is suggested: 

-RADIATION IMAGE CONVERSION PANEL HAVING MULTIPLE PHOSPHOR 
LAYERS OF DIFFERENT THICKNESS-. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3, 5 - 8, 10, 12, 14 and 16 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U. S. Patent 4,979,200 to Umemoto et al. U.S. Patent 
5,153,078 to Kojima et al. and further in view of JP 0831 3699 A to Ohara et al. 

Regarding claim 1 Umemoto discloses (column 1 lines 58-68, column 2 lines 1-5) 
a radiation image conversion panel (radiographic intensifying screen) comprising 
phosphor layers containing stimulable phosphors (X-ray phosphors) and binder resin 
where the binder resin is unevenly distributed in the phosphor layer so that the amount 
of the binder resin to the stimulable phosphor in the uppermost layer (in the vicinity of 
the protective layer) is greater than that of the binder to the phosphor in the remainder 
of the phosphor layers. Umemoto further discloses (column 3 lines 25-30) that in order 
to obtain adequate adhesive strength between the uppermost phosphor layer and the 
protective layer the proportion of binder resin to stimulable phosphor is preferably at 
least 4% by weight of the entire phosphor layers which is certainly more than 0.5 wt.% 
as claimed. 

Umemoto discloses the phosphor having binder resin content is coated and dried 
but does not exemplify the radiation image panel produced by thermo-compressing two 
layers (sheets). 

Kojima in same field of endeavor discloses (column 4 lines 6-36, column 5 lines 
56-68, column 6 lines 24-30) phosphor crystals dispersed in a binder undergoing 
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compression treatment at a temperature not lower than softening or melting point, thus 
phosphor crystals being oriented by pressure in the treatment. Kojima further teaches 
this method of thermo-compressing (simultaneously compressing and fixing) the sheet 
provides the advantage of extending the sheet with phosphor and binder gradually on 
the support avoiding the destruction of phosphor particles. Furthermore the radiation 
image storage panel thus produced provides image of high sharpness. 

Therefore it would have been obvious to one of ordinary skill in the art a the time 
of invention to employ the thermo-compressing method of producing the dried and 
coated sheets of Umemoto as taught by Kojima for avoiding destruction of phosphor 
particles and thus resulting in high image sharpness. 

Umemoto and Kojima are silent about the thickness of the uppermost layer 
increased relative to the thickness of the layer beneath the uppermost layer. 

Ohara discloses (abstract, English translation sections [0041] - [0043]) the 
thickness of phosphor layers (fluorescent layer) mixed with binder changes with the 
property of radio-sensitization screen made for a purpose, the thickness of phosphor 
layer differs in every layer and the thickness of the uppermost layer is increased 
(becomes thin gradually towards the base material side from top protective layer side) 
relative to the thickness of the layer beneath. Ohara discloses this configuration yields 
an image of enhanced sensitivity, sharpness and graininess. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to have the thickness of the uppermost phosphor layer of Umemoto and 
Kojima increase relative to the thickness of the layer beneath as suggested by Ohara 
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for yielding a radiation panel with an image of enhanced sensitivity, sharpness and 
graininess. 

Referring to claim 3 Umemoto discloses the amount of the binder resin to the 
stimulable phosphor in uppermost layer is greater than that of the binder to stimulable 
phosphor in other layer by a range of from 4 to 8% by weight. 

Referring to claim 5 Umemoto discloses (column 2 lines 24-50) the stimulable 
phosphor employable in the radiation image conversion panel includes bivalent 
europium activated alkaline earth complex fluoro-halide phosphor, a rare earth oxy- 
halide phosphor. 

Regarding claim 6 Ohara discloses (English translation section [0025]) the 
stimulable phosphor grain size (mean particle diameter) is in the range of 1 through 
20^im. 

Regarding claim 7 and 8 Umemoto discloses (column 2 lines 60-68, column 3 
lines 1,2) the thermoplastic elastomer binders can be selected from polyvinyl acetate, 
polyurethane, linear polyester. 

Regarding claim 10 Ohara discloses (English translation section [0043]) the 
thickness of phosphor layer is in the range of 20 urn to 1 0OOnm. 

Regarding claim 12 Ohara discloses the thickness of the phosphor layer is in the 
range of 50 through 300 urn. 
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Regarding claim 14 Umemoto discloses all the limitations which are same as of 
claim 1 including the proportion of binder resin to stimulable phosphor at the uppermost 
layer is preferably greater by at least 4% by weight of that in other phosphor layers 
which is certainly more than 0.5 wt.% as claimed. 

Umemoto discloses the phosphor having binder resin content is coated and dried 
but does not exemplify the radiation image panel produced by thermo-compressing two 
layers (sheets). 

Kojima in same field of endeavor discloses (column 4 lines 6-36, column 5 lines 
56-68, column 6 lines 24-30) phosphor crystals dispersed in a binder undergoing 
compression treatment at a temperature not lower than softening or melting point, thus 
phosphor crystals being oriented by pressure in the treatment. Kojima further teaches 
this method of thermo-compressing (simultaneously compressing and fixing) the sheet 
provides the advantage of extending the sheet with phosphor and binder gradually on 
the support avoiding the destruction of phosphor particles. Furthermore the radiation 
image storage panel thus produced provides image of high sharpness. 

Therefore it would have been obvious to one of ordinary skill in the art a the time 
of invention to employ the thermo-compressing method of producing the dried and 
coated sheets of Umemoto as taught by Kojima for avoiding destruction of phosphor 
particles and thus resulting in high image sharpness. 

Umemoto and Kojima are silent about the thickness of the uppermost layer 
decreased relative to the thickness of the layer beneath the uppermost layer. 
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Ohara discloses (abstract, English translation sections [0041] - [0043]) the 
thickness of phosphor layers (fluorescent layer) mixed with binder changes with the 
property of radio-sensitization screen made for a purpose, the thickness of phosphor 
layer differs in every layer and the thickness of the uppermost layer is decreased 
(becomes thick gradually towards the base material side from top protective layer side) 
relative to the thickness of the layer beneath. Ohara discloses this configuration yields 
an image of enhanced sensitivity, sharpness and graininess. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to have the thickness of the uppermost phosphor layer of Umemoto and 
Kojima decrease relative to the thickness of the layer beneath as suggested by Ohara 
for yielding a radiation panel with an image of enhanced sensitivity, sharpness and 
graininess. 

Regarding claim 16 Ohara discloses (English translation sections [0012], [0041]) 
the panel comprising multilayers (3 through 10) containing stimulable phosphor and 
binder. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent 4,979,200 to Umemoto et al. U.S. Patent 5,153,078 to Kojima et al. and JP 
08313699 A to Ohara et al. and further in view of U.S. Patent 5,51 9,228 to Takasu et al. 
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Regarding claim 4 Umemoto, Kojima and Ohara do not disclose the 
wavelengths in the range of 300 to 500 nm of the radiation emitted from the stimulated 
phosphor when irradiated with rays of wavelength in the range of 400 to 900 nm. 

Takasu in analogous art of radiation image conversion panel discloses (column 4 
lines 25-31) a stimulable phosphor such as divalent europium activated alkaline earth 
metal halide phosphor giving a stimulated emission of wavelength in the range of 300 to 
500 nm when it is irradiated with stimulating rays of wavelength in the range of 400 to 
900 nm is employed. It is well known in the art of radiation image panel to employ 
radiation of 400-900nm wavelength passing through the object and sequentially exciting 
the phosphor in the panel. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to specify the wavelength of 400 to 900 nm of the irradiating radiation as 
taught by Takasu in the radiation image conversion panel of Umemoto, Kojima and 
Ohara. The stimulable phosphor used in the radiation panel of Umemoto being the 
same stimulable phosphor (divalent europium activated alkaline earth metal halide 
phosphor) as disclosed by Takasu would inherently emit radiation of wavelength in the 
range of 300 to 500 nm when irradiated by radiation of 400-900nm wavelength. 

Response to Arguments 

Applicant's arguments with respect to claims 1, 14 have been considered but are 
moot in view of the new ground(s) of rejection. 
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In response to applicant's presentation of unexpected results produced by thermo- 
compressing of at least two sheets which have been separately coated and dried in the 
radiation panel the Examiner respectfully submits that the radiation panel of Umemoto, 
Kojima and Ohara produced by the method of thermo-compressing the sheets and 
having the same structural limitations as of applicant's invention would deem to produce 
increased sharpness and illumination. 
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